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introduction
Residential structures are important repositories of information
on domestic activities, social relations, and residential mobility (e.g., Graves and
Green 1993; Green et al. 1967; Irwin 2004; Kahn 2005, 2006; Weisler and Kirch
1985). They also inform on historical relations, technological or engineering strat-
egies, and environmental conditions (e.g., Oliver 1989 : 321–360). Chronological
control, however, is crucial to fully understanding these dimensions of domestic
architecture, as well as the contemporaneity of individual residential units, and
spatio-temporal variability in communities.
The dry stone masonry house foundations of the Marquesas Islands provide a
useful case study into how varied social and natural processes might inﬂuence res-
idential architecture. Perhaps most importantly, early contact period sources sug-
gest that most, if not all, permanent dwellings were situated on some kind of
stone foundation, usually a platform or terrace known as a paepae hiamoe (literally,
‘‘sleeping platform’’), regardless of the social standing of the occupants (e.g.,
Crook 2007; Forster 1777; Langsdor¤ 1968; Marchand 1801; Stewart 1833 : 209).
At the same time, house foundations varied in area, height, construction materi-
als, and other elaborations (such as use of exotic stones and carvings), variability
which at least in part reﬂected the status of past occupants. Raised house founda-
tions also are widely distributed throughout the archipelago today, being found
on all the major islands and in nearly every habitable valley, yet apparently they
were not used by the earliest Marquesan settlers. As highly visible elements of the
archaeological landscape, they are readily identiﬁed and recorded.
Not surprisingly, given these characteristics, Marquesan house foundations are
moderately well studied. They have been used to track settlement distributions
and layout (Kellum 1968, Ottino 1986), population size and ecological relation-
ships (Bellwood 1972; Conte and Maric 2007), socio-artistic interactions (Miller-
stro¨m 2001), and patterning in relations to economic facilities (Addison 2006).
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Problematically, however, very few domestic foundations have been dated, this
despite the prominent role architecture is assigned in the ﬁve-phase cultural his-
torical sequence put forth by Robert Suggs (1961) nearly 50 years ago. This has
left open not only the timing of domestic architectural change, but also questions
of contemporaneity and occupation duration.
The present analysis makes some progress toward rectifying this situation. Sys-
tematic survey in Anaho Valley on the northeastern coast of Nuku Hiva Island
has resulted in an inventory of over 300 dry stone masonry structures. Roughly
one-third of these are interpreted as domestic house foundations, based on formal
similarities with ethnographically documented residences, their size, and spatial
relations (e.g., relatively isolated structures that are not part of large complexes).
Excavation and radiocarbon dating both in occupation areas that lack architec-
ture, and adjacent to structural features, allows for construction of an absolute
chronology for the appearance of raised house foundations in particular. The ra-
diocarbon chronology is supplemented by various relative dating measures,
including assessments of stratigraphic relations and the presence of temporally
diagnostic artefacts and ecofacts. The Anaho ﬁndings are compared with dated
domestic structures elsewhere in the archipelago, a limited but nonetheless geo-
graphically dispersed dataset. The newly developed chronology of domestic archi-
tecture allows for consideration of how these features articulated with other social
and natural processes.
environmental, cultural and archaeological background
Environment
The Marquesas Islands lie at the northeastern margin of central East Polynesia
and, at c. 500 km from their nearest neighbors, are relatively isolated. The ten
main volcanic islands vary in size from 1.3 to 330 km2, Nuku Hiva being the lar-
gest (Brousse et al. 1978) (Fig. 1). Human colonization is currently placed be-
tween the eighth to eleventh a.d. centuries (Fig. 2; based on Allen 2004; Ander-
son and Sinoto 2002; Rolett 1998). In many respects, the archipelago was a
challenging environment for early Polynesian settlers. The islands are generally
rugged and mountainous, and coastal plains often small and narrow. Marine
environments also were limited relative to islands in the west; steep cli¤s domi-
nate most coastlines, and boulder and sand beaches are restricted to valley mouths.
Further, near-shore waters are typically deep, shallow submarine platforms lack-
ing, and coral reefs both uncommon and small.
Local climate conditions presented further challenges. The group lies within
the equatorial tropics and variability in rainfall is dramatic, with annual averages
varying from 700 mm in leeward areas, to nearly 1500 mm on windward coasts
(Addison 2006; Allen 2010; Cauchard and Inchauspe 1978). Although drought
conditions were emphasized by early historic observers, it was the oscillation be-
tween extreme droughts and torrential rains that probably most strongly a¤ected
Marquesan society over time (Allen 2010). El Nin˜o conditions in particular
sometimes brought torrential downpours (Naval Intelligence Division 1943 : 265;
Salinger and Lefale 2005), as for example during 1982–1983 when one leeward
station received over seven times the monthly average (Ferdon 1993 : 4). These
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deluges are often accompanied by ﬂooding and discharge of sediments into near-
shore areas, and rivers often remain high for extended periods (Naval Intelligence
Division 1943).
The rugged topography potentially hindered inter-valley travel and over time
may have impeded sociopolitical integration (see below). However, geochemical
analysis of stone tools demonstrates that geographically restricted stone resources
ﬂowed between the northern and southern groups up until c. a.d. 1450 (Rolett
1998). While exchange in stone items apparently diminished after this time, at
western contact indigenous commerce in tumeric, bark-cloth, hogs, ornaments,
canoes, salt, and occasionally even adzes was observed (A˚kerre´n 1983; Brown and
Brown 1931 : 14; Crook 2007 : 126; Handy 1923; Robarts 1974 : 119, 148), with
goods traveling the length of the archipelago. Relevant to the current analysis is
the evidence for some form of inter-island communication throughout prehis-
tory, suggesting ideas could have been transmitted between islands with some
ease. At the same time, the rugged topography may have created strong geo-
graphic patterning in the directions of social interaction, patterning that may be
Fig. 2. Changing ideas about the chronology of the Marquesan cultural sequence (from Allen 2004).
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useful in attempts to discern the underlying causes of morphological variability in
domestic structures (see below).
Cultural Background
At western contact, the indigenous population may have numbered around
43,000 (Rallu 1990). Europeans observed that Marquesan polities were typically
single territorial groups occupying individual valleys, although some tribes were
more widely dispersed. Supra-tribal coalitions were occasioned, as on Nuku
Hiva, but only ’Ua Pou was under the control of a single paramount (Handy
1923). Relative to other Polynesian archipelagos (Kirch 2000), Marquesan chiefs
had lost considerable political, religious, and economic ground over the course of
prehistory (Allen 2010; Goldman 1970; Kirch 1991; Thomas 1990). Political and
economic power was vested in individuals through both hereditary rights and
demonstrated abilities. Moreover, the ritual prerogatives of hereditary chiefs had
been relinquished to shamanistic priests, sometimes kin relations and other times
not; in some cases priests held authority over even larger geographic areas than
chiefs (Thomas 1990). Additionally, at least some property had become privatized
and was held by individuals ‘‘unqualiﬁed by status or rank position’’ (Goldman
1970). Overall, status and power relations were dynamic, ﬂuid, and mutable;
political agency was key and stemmed from leadership skills, generosity (especially
of food), manipulation of social relations, professional accomplishments, and cha-
risma (Allen 2010; Dening 1980; Goldman 1970; Thomas 1990). Thomas (1990),
building from his detailed ethnohistoric analysis, suggests successive ecological
crises might have undermined chieﬂy authority and destabilized traditional power
relations, while Kirch (1991; also Suggs 1961) looked to linkages between popu-
lation growth, environmental constraints, and agricultural intensiﬁcation, suggest-
ing these processes brought new opportunities for social transformation. Domestic
architecture, highly visible and widely distributed, is potentially an important
proxy measure of such changes, highlighting the importance of establishing a
robust chronology.
Marquesan valleys are roughly of two forms. One group consists of broad
amphitheater-shaped basins like Anaho, Hatiheu, and Taioha’e on Nuku Hiva
(Fig. 1) which o¤ered relatively generous expanses of gentle slopes for settlement.
A second group, long, narrow, and steep-sided, led communities to cluster on the
narrow coastal ﬂats, alongside streams and rivers, and on the lower valley slopes.
Examples of this latter group include Haka’ohoka, ’Ua Pou (Ottino 2008), and
Taipivai on Nuku Hiva. Valley form potentially inﬂuenced not only settlement
patterning, but also aspects of local architecture.
At European contact, Marquesan houses followed a fairly regular plan, varying
mainly in size, height, and degree of elaboration. The archetypical house founda-
tion was rectangular in plan and raised on three to four sides, with a step or raised
section along the backside (Fig. 3, inset) (historic sources summarized in Ferdon
1993; see also Handy 1923; Linton 1923; von den Steinen 2005). In elite homes,
this upper step might be faced with red or gray tu¤, stones that often came from
distant quarries. Ethnohistoric accounts suggest house sizes varied considerably,
but both commoner and elite houses were typically reported as being around two
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Fig. 3. a: Suggs’ (1961) original typology (A–D) of house foundations ( paepae); b: an alternative
paradigmatic classiﬁcation of foundation morphology, with ﬁve out of nine possible classes illus-
trated; inset: example of Contact-period domestic residence, based largely on von den Steinen
(2005), with placement of the main structural posts shown in Nuka Hiva style (Linton 1923 : 277).
to four meters in width and three to eight m in length (Bellwood 1972 : 7; Ferdon
1993 : 21), although Crook (2007 : 78) estimated some were over 30 m long.
The thatched superstructure, itself an impressive ediﬁce of up to 3 m, sat atop
this upper step, looking out onto a typically uncovered veranda-like area (the
pa’ehava vaho) (Fig. 3, inset in lower illustration). The stepped interior portion of
the foundation might be further subdivided lengthwise, with the paved forward
half being used for domestic activities and the rear section covered in grass and
mats set between two parallel coconut logs and used for sleeping. An unusual fea-
ture of the Marquesan house was the lack of a rear wall, a function served by the
roof, which extended from the ridge pole to the ground, or sometimes the edge
of the platform. The front house posts might be ornamented with white bark-
cloth overlain by colored cordage (Crook 2007). Linton (1923) indicates some
were carved, although this could be a post-Contact innovation (Ferdon 1993 : 23).
The roof was usually thatched with breadfruit leaves, but Pritchardia palm leaves
were prized and when bleached by the sun were said to ‘‘gleam among the
groves, in the brightness of the day, like neatly whitened cottages’’ (Stewart
1833 : 211).
Houses were presumably constructed as the need arose, however Handy
(1923 : 150) indicates they were often built to commemorate births, particular the
arrival of ﬁrst-born sons. One of the most impressive structures observed by Suggs
(1961 : 161) was constructed in 1870 by a Hatiheu chief to honor the arrival of his
granddaughter. Langsdor¤ ’s (1968 : 127) account of ‘‘country’’ homes which
could be easily taken apart, suggests a degree of residential mobility and at least
occasionally the maintenance of multiple residences by the elite. As for house
abandonment, Handy (1923) reported that some houses were burned when the
occupant died and Linton (1923 : 14) noted that veranda pits were sometimes
used as burial crypts (see also Suggs 1961), although both practices might be post-
Contact and related to epidemics. The foundations were apparently usually left
intact and sometimes re-occupied (e.g., Crook 2007 : 109), with some still in use
today. Archaeological evidence also provides examples of partial structure dis-
mantling and re-use of stones (e.g., Bellwood 1972). These brief ethnographic
notes raise a number of site formation issues, ones that are only cursorily dealt
with here but ultimately will be important to demographic reconstructions and
analyses of community organization.
Cultural Historical Sequence
Archaeological interest in the islands dates to Ralph Linton’s (1925) 1920–1921
visit as a member of the Bayard Dominick Expedition. His initial observations
‘‘showed that little material or information was to be gained from excavation’’
and he concluded that the islands ‘‘o¤ered few opportunities for archaeological
research’’ (Linton 1925 : 3). Linton (1923, 1925) turned his attention to the archi-
pelago’s spectacular public structures (tohua), religious/mortuary (me’ae) com-
plexes, and their associated sculptures, an interest many have continued today
(e.g., Chavaillon and Oliver 2007; Ottino-Garanger 2006).
Linton’s study was followed by Robert Suggs’ (1961) island-wide investigation
of Nuku Hiva. Suggs explored multiple localities, including the large valleys of
Taipivai and Hatiheu. Altogether 21 sites were identiﬁed and tested, 12 of which
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were architectural. Like Linton, Suggs focused on the often large public architec-
ture (tohua). Domestic house foundations and structures associated with inspira-
tional priests, religious rites, and mortuary practices (me’ae) received less attention.
Suggs’ research made signiﬁcant advances on that of Linton in that he carried out
stratigraphic excavations, collecting large numbers of artefacts and in some cases,
gathering information on structural building sequences. Using a combination of
radiocarbon dating (a method that was relatively new at the time), artefact seria-
tions, and stratigraphic relations, Suggs developed a ﬁve-phase cultural historical
sequence for the group (Fig. 3, upper illustration). This sequence was innovative
for the time in its inclusion of not only artifact forms but also sociopolitical and
demographic processes. Suggs built an engaging and detailed narrative of histori-
cal change around this framework. However, as archaeological research in the ar-
chipelago continues, and new technologies not available to Suggs are applied,
some aspects of this narrative are increasingly in question (e.g., Addison 2006;
Allen 2004; Rolett 1998; Sinoto 1966, 1970).
Most controversial have been Suggs’ ideas about the antiquity of human settle-
ment in the group. In his original study, he analyzed ten radiocarbon samples
from three rockshelters and one open site; no radiocarbon samples were secured
from architectural features (Suggs 1961 : 20, 67). He anchored the early end of his
sequence with two dates (reported as 2080G 150 and 1910G 180 in his Table 1)
from the open settlement at Ha’atuatua Beach. Here he had uncovered a complex
stratiﬁed sequence with stylistically early artefact forms. Suggs’ early dates were
ﬁrst challenged by Sinoto (1966, 1970) whose excavations at Hane, ’Ua Huka
and subsequently at Ha’atuatua led him to conclude that the Marquesan sequence
was a few hundred years shorter (see Fig. 2). More recent excavations at Ha’atua-
tua by Rolett and Conte (1995) further suggest that Suggs’ earliest Ha’atuatua
dates are inaccurate estimators of ﬁrst use of this locality. In 2004, Allen proposed
an even more compressed sequence for the archipelago (Fig. 2) based on the fore-
going, other recent excavations, re-dating of other key sites (Anderson and Sinoto
2002), and new evidence from the region at large. While we are now fairly con-
ﬁdent that human arrival in the group post-dates Suggs’ original age estimates by
several centuries, the chronology of other cultural processes remains poorly con-
trolled.
A second cornerstone of Suggs’ cultural historical sequence was his artefact se-
riations, a relative measure that was central to his dating of post-settlement pro-
cesses. These too have been challenged vis-a`-vis their chronological value. Suggs
used changing abundances of di¤erent ﬁshhook and coral abrader forms as relative
dating measures. However, in constructing his seriations the possibility that vari-
ability in ﬁshhook morphology might represent di¤erent functional solutions
aimed at particular species of ﬁsh or microenvironments, rather than temporally
variable styles, was overlooked (Allen 2003). The coral abrader seriations also
were problematic, as there is the strong likelihood that such tools acquire their
distinctive morphologies through use (Allen 1992 : 218–219), an issue Suggs
(1961) himself recognized. Di¤erent forms may thus represent di¤erent stages in
the use-life of a generalized tool, rather than temporally signiﬁcant types. These
issues aside, there is the further problem that his ﬁshhook and abrader seriations
in large part fail to meet some important formal conditions of the seriation model
(see discussion in Allen 2003; also Dunnell 1981). While it is clear that there are
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some diagnostic early artefact forms in the Marquesas Islands, as for example,
whale tooth pendants, reels, and harpoons (Sinoto 1966, 1970), Suggs’ formal se-
riations of ﬁshhooks and coral abraders, and his attempt to use them as ﬁne-
grained relative dating measures, is problematic.
A third key component of Suggs’ chronology was his typology of architectural
foundations (Fig. 3, upper illustration). In the main, this typology was based on
the principle of increasing morphological complexity. In Suggs’ view, early Mar-
quesan houses were simple ovoid pole structures with unpaved ﬂoors (1961 : 181),
a form he suggested was represented at the early open settlement on Ha’atuatua
Beach. He argued that the transition to stone pavements (his ‘‘paved paepae’’) be-
gan in the second half of his lengthy Developmental Period (a.d. 100–1100).
These were followed by ‘‘transitional paepae’’ where the interior area was di¤eren-
tiated from the front pavement or veranda by a stone alignment, a form said to
ﬁrst appear in the middle Expansion Period (a.d. 1100–1400). Raised stone foun-
dations (his ‘‘terraced paepae’’) were assigned to the very late part of the Expansion
Period, while ‘‘megalithic paepae’’ were built in the middle and late Classic Period
(a.d. 1400–1790), and occasionally in the Historic Period (post-1790 a.d.).
Problematically, the absolute age estimates for these transitions are speculative
in that no architectural features were radiocarbon dated. Further Suggs’ chrono-
logical sequence characterizes architecture generally, without entertaining the
possibility that morphological changes in domestic versus community structures
might have been independent, occurring at di¤erent times, and in response to dif-
ferent conditions. With respect to domestic structures, only one set of well-
excavated foundations (NT-8 in Taipivai Valley) was reported and here there
was considerable evidence for post-Contact usage, possibly indicating a late con-
struction age. Minor excavations elsewhere (e.g., Uea Valley) may have ﬁgured
into his interpretations but they are only brieﬂy described (Suggs 1961 : 25) Al-
though Suggs (1961 : 52) points out ‘‘it is impossible to establish any sequence for
this site [NT-8] because superposition occurs only at P-D where that structure
was built on the long, low terrace that may or may not have been previously
used as a house ﬂoor,’’ he goes on to assign initial construction of this residential
compound to his late Expansion Period. Finally, domestic architecture is reputed
to have reached its culmination in the late Classic Period (a.d. 1400–1790) when
large ‘‘megalithic’’ platforms appeared, although, again, none of these structures
were radiometrically dated.
As the foregoing intimates, Suggs’ typology of architecture, while an appar-
ently logical sequence of morphological change, is not supported by absolute dat-
ing or, in the case of domestic structures, unambiguous stratigraphic sequences of
construction. The present analysis is aimed at gaining a better understanding of
the chronology of domestic architecture and morphological variation across time
in the Marquesan context. As a ﬁrst step, I suggest that Suggs’ typology of foun-
dations be replaced with a more systematic and less ambiguous paradigmatic clas-
siﬁcation. Paradigmatic classiﬁcations are a parsimonious means of creating analyt-
ical units whereby classes are formed by the intersection of di¤erent variables or
attributes (Dunnell 1971). Each class is deﬁned by the same set of variables, and
modes (or values) are both un-weighted and mutually exclusive. The classiﬁcation
provided here considers the intersection of two variables, the elevation of the
structure in relation to the ground surface (no sides raised, one to three sides
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raised, or four sides raised) and the nature of the internal division (absent, present
but not raised, or stepped). The classiﬁcation allows for the possibility of nine
classes, ﬁve which are illustrated here (Fig. 3, lower illustration). It moves away
from Suggs’ ambiguous terminology which, for example, intimates that only
Type E foundations are rectangular and deﬁnes Type B foundations in chrono-
logical rather than morphological terms. The latter is important as some appar-
ently historic domestic foundations (see below) are quite similar to his prehistoric
‘‘transitional’’ forms. The alternative paradigmatic classiﬁcation has utility not only
for the Anaho Valley analysis but for description of Marquesan domestic architec-
ture generally. Usefully new variables can be added without damaging the integ-
rity of the original classiﬁcation, as each variable is mutually exclusive. The cur-
rent classiﬁcation relates only to the most general features of house foundations
and a variety of other attributes could be considered in future analyses.
anaho study site
Anaho is a wide, amphitheater-headed valley, which opens onto a deep, relatively
protected bay (Fig. 4). Two perennial springs provide surface water on a year-
round basis and associated streams ﬂow intermittently. Microclimatic variation is
marked, with the northern sub-valley being fairly dry, while a commanding
789 m peak (Fig. 4) channels a modest amount of rainfall into the southern sub-
valley. These ecological di¤erences are registered in the valley’s agricultural fea-
tures, with dryland terraces on the northern slopes and irrigated ones to the south.
The area of the valley suitable for habitation and cultivation is around 78 hectares.
Although small compared to neighboring Hatiheu Valley, it exceeds the most
densely occupied area of Hane Valley on ’Ua Huka (25 hectares) (Kellum 1968)
and the habitable land of Hanatekau Valley on Hiva ’Oa (30 hectares) (Bellwood
1972), two other localities where domestic structures have been analyzed in some
detail. Further, Anaho has two additional resources that may have been important
economic assets in the past. Nuku Hiva’s largest coral reef is found here (Brousse
et al. 1978) and was a source of not only favored foods, but also pearl-shell (Pinc-
tada margaritifera), an important raw material for ﬁshhooks, ornaments, coconut
graters, and tattoo needles. Anaho’s second restricted resource is a relatively ﬁne-
grained stone, of a quality suitable for adze manufacture (Allen and McAlister in
press). The role of these resources in Anaho’s economic and political position vis-
a`-vis other Nuku Hivan valleys is currently under investigation. Most relevant to
the current analysis is that Anaho is neither particularly large nor small, and it is
neither especially resource poor nor rich; rather, it is a fairly typical mid-sized
Marquesan valley, with modest agricultural lands, and at least two specialized
resources.
One of the ﬁrst speciﬁc accounts of Anaho comes from Captain David Porter
(1822 : 31) who in 1813 found the valley occupied by two ‘‘great tribes,’’ presum-
ably one in each sub-valley, a situation consistent with the archaeological pattern-
ing. By the mid-nineteenth century, however, only a single tribe remained
(Rollin 1929 : 69), raising the possibility that introduced Old World diseases and
drought-induced famines, which decimated Marquesan communities in the late
eighteenth to early nineteenth centuries (Dening 1980; Robarts 1974), may also
have a¤ected Anaho. By the early 1800s, the tribes of Anaho were allied with
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neighboring Hatiheu Valley, with men from the two areas mounting an attack on
’Ua Huka Island around the turn of the century (Kellum 1968 : 203). These ties
persisted into the 1880s, with accounts indicating Chief Ko’oamua of Hatiheu
(leader of the ‘Atikea Tribe) controlled certain Anaho resources (i.e., manta rays),
Fig. 4. View of southern sub-valley of Anaho.
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maintained a sizable residence on Anaho’s coast, and politically overshadowed the
younger local tribal leader (Balfour 1903 : 80; Stevenson 1987). Whether or not
Anaho was initially an independent polity, which came under the political con-
trol of its larger neighbor in the contact period, is uncertain.
Excavations at Teavau’ua
Some of the earliest occupational deposits in Anaho have been identiﬁed on the
northern coastal ﬂat, an area known as Teavau’ua (AHO-1). Coring, shovel pits,
and controlled excavations at this location have revealed a fairly uniform stratigra-
phy, with three cultural layers spread across an area at least 200 by 300 m (Allen
2004). Five radiocarbon determinations place the basal occupation (Layer IV),
associated with ephemeral use of the coast for ﬁshing, adze manufacture, and ﬁsh-
hook production, in the period a.d. 1160–1400 (2s range) (Fig. 5). The AMS
determination on OZI-974, a short-lived nutshell sample, is considered the best
age estimator for this occupation, producing a 1s age range of a.d. 1250–1295.
Although pene-contemporaneous sites elsewhere in the archipelago indicate ﬂag-
stone-style pavements were part of some early residential structures (Conte 2002;
Rolett 1998; Sinoto 1966), to date no stone architecture other than a dubious
gravel ‘‘pavement’’ has been identiﬁed in this early context at Anaho.
The subsequent occupation at Teavau’ua was more permanent in character and
dates to a.d. 1320–1670 (2s range) based on another ﬁve radiocarbon determina-
tions, with the most likely period of occupation between a.d. 1400 and 1650
(Fig. 5, Layer IIIb). Not only was occupational debris more plentiful in this layer,
Fig. 5. Radiocarbon chronology of stratiﬁed coastal site Teavau’ua (AHO-1), Anaho Valley details
in Allen (2004) and Petchey et al. (2009).
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but in situ features (hearths and postmolds) also were prominent. Once again, nei-
ther stone pavements nor raised house foundations have been identiﬁed thus far.
This could reﬂect regional variability in domestic structures, or be an artefact of
sampling, but it is also possible that pavements were uncommon, being limited to
elite residences and specialized structures.
The uppermost cultural layer (IIIa) at Teavau’ua dates to the late nineteenth
century, as indicated by historic period artefacts, remains of historically intro-
duced animals, and a single radiocarbon date (Fig. 5). Overall, the Teavau’ua
coastal excavations suggest that early use of the valley, from the thirteenth
through sixteenth centuries, was not associated with dry stone architecture. The
Teavau’ua coastal ﬂat ﬁndings are particularly important in light of subsequent
excavations elsewhere in the valley, carried out to establish the age of raised house
foundations.
Architectural Study
To characterize the valley’s traditional architecture a systematic survey was under-
taken covering an area of roughly 0.78 km2. Along with stone house foundations,
structures identiﬁed to date include wet and dry agricultural features, stone ﬂak-
ing areas, a defensive lookout, probable animal enclosures, burials, and religious
structures of varied sizes and kinds. Although architecturally elaborate community
structures (tohua) have not been observed, three speciﬁc areas with minimal archi-
tecture have been identiﬁed by local informants as tohua. Of the 300-odd known
structures, nearly one-third are rectangular foundations. Most spatially discrete
rectangular foundations are likely to be domestic structures but some could be
men’s houses, small shrines, and other special purpose structures (Handy 1923;
Linton 1925). While it is not possible to easily di¤erentiate between these pos-
sibilities on surface evidence alone, it is likely that these specialized structures
were rare and at least some shrines were quite small (Linton 1925). Consequently
most of the raised stone foundations found in Anaho are interpreted as domestic
house foundations. If very small foundations (those under 9 m2) are excluded
from the Anaho series, on the grounds that they would have been too small for
permanent habitation by a family, then the number of probable domestic struc-
tures identiﬁed to date is 87.
Raised foundations are widely distributed across the catchment, from the coast
up to c.125 m (Fig. 6). They vary considerably in size and complexity, from small,
simple pavements, platforms and terraces (Fig. 7), to very large complex structures
(Fig. 8), with the full range of forms identiﬁed by Suggs (1961) being represented.
They occur in varied topographic settings, ranging from the coastal ﬂat, to level
ridge-tops, to strongly sloping areas.
The sample of domestic foundations found at Anaho is dominated by stepped
terraces and platforms (see Fig. 3, lower illustration), the form of house founda-
tions most commonly described in the ethnohistoric literature (e.g., Crook
2007 : 79; von den Steinen 2005). The overall surface areas of these foundations
vary from 12.3 to 174 m2 with a mean of 61 m2, although the majority (60%)
are between 20 and 60 m2. By way of comparison, in Hanatekua Valley, Hiva
’Oa, Bellwood (1978) recorded a mean area of 32 m2 for simple un-stepped
foundations and 73 m2 for stepped ones (skewed by one very large structure).
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Fig. 6. Distribution of foundations in Anaho Valley.
Roughly half of Kellum’s ‘‘house sites’’ (many which were terraces with a forward
pavement and an unpaved rear section) were under 30 m2, although stone plat-
forms (her ‘‘raised paepae’’) averaged 57 m2. Addison (2006 : 214), working in the
‘Atikea sector of Hatiheu Valley, recorded 54 structures with an overall mean
foundation area of 72 m2, while stepped foundations alone averaged 77 m2.
Ottino (1986 : 186) suggests that structures in Haka’ohoka, ’Ua Pou, were around
85 m2. If ethnohistoric accounts of houses (see above) are assumed to exclude
leading verandas (Bellwood 1972 : 7), and widths are doubled to roughly account
for this feature, then the typical contact period examples range in surface area
from 12 m2 to 64 m2.
Only 11 of the 87 Anaho structures exceed 100 m2, consistent with the idea
that while both commoners and elites utilized stone foundations and those occu-
pied by the latter were di¤erentiated by size and other characteristics. Similarly, at
Fig. 7. Plan view and cross-section of small stepped platform, Structure 29.
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Hanatekua 11 of the 74 domestic structures exceeded 100 m2; one exceptional
structure covered an area in excess of 411 m2 but the next largest structure was
only 208 m2 (Bellwood 1972). The largest structure in Addison’s (2006) survey
area was 209 m2, while at Hane only 8 structures out of 108 structures exceeded
80 m2, the largest being 140 m2 (Kellum 1968 : 61, 67). With the largest structure
at 174 m2, Anaho again occupies an intermediate position. These comparisons
demonstrate that the Anaho foundations are intermediate relative to those
recorded elsewhere in the archipelago, in terms of average sizes, proportions of
large structures, and maximal structure sizes.
The larger, presumably elite structures at Anaho are frequently distinguished by
massive fac¸ade stones, some measuring up to 2 m across (Fig. 8). Similarly, the use
of transported stones (such as red volcanic tu¤ ) for step risers and less frequently
foundation fac¸ades, was limited to a small number of structures (Fig. 9), suggest-
ing only the elite could a¤ord their acquisition and transport. These aspects of
morphological variability will be considered elsewhere in more detail (e.g., Allen
2008).
For the express purpose of dating the valley’s architecture, small-scale excava-
tions were carried out at 22 localities, following the protocol outlined in Table 1
to the extent possible. An e¤ort was made to sample structures of varied
morphologies and from di¤erent parts of the valley (inland versus coastal loca-
tions, northern versus southern sub-valleys). Typically test pits were placed ﬂush
Fig. 8. Large stepped platform, Structure 11.
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against foundation stones and excavations carried to the sterile substratum (e.g.,
Figs. 10 and 11). One di‰culty encountered was that sediment accumulation in
some areas was quite limited, with rocky ground predominating and unambigu-
ously associated charcoal lacking. In other areas, soils were present but cultural
deposition was apparently minimal, with little charcoal, few artefacts, and infre-
Fig. 9. Plan view and cross-section of large divided platform with red tu¤ step risers, Structure 2.
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quent faunal remains being recovered. In these contexts, samples suitable for ra-
diocarbon dating were limited.
The radiocarbon samples acquired from the foregoing tests are of two kinds.
One set (Fig. 12) includes materials recovered from occupation layers (and when
possible ﬁre features within these layers) stratigraphically associated with structure
foundation stones and assumed to represent sediments accumulated while the
structures were in use (e.g., OZI-978 in Fig. 11). The second set of samples (Fig.
13) derive from strata below basal foundation stones (e.g., WK-16728 and OZI-
979 in Fig. 11); these are assumed to relate to activities that pre-date construction
and thus provide maximal ages for the overlying structures. In all cases, an attempt
was made to identify the sample components. In the early stages of this project,
the potential for in-built age in tropical Paciﬁc trees was not fully appreciated
and a range of taxa were submitted for dating. However, recent work elsewhere
(Allen and Wallace 2007) and ongoing analyses of samples from Anaho suggest
that some local hardwoods are long-lived and can bias estimations of site age. Cor-
dia subcordata appears to be particularly problematic, as illustrated by the two
determinations from Structure 13, where the stratigraphically superior determina-
tion (on Cordia charcoal) is older (Table 2). Brown and Brown’s (1931) illustra-
tion of a massive Marquesan Cordia tree also illustrates the potential for this spe-
cies to be long-lived. Consequently, the more recent Anaho analyses have been
made on demonstrably short-lived materials (e.g., coconut shell) in combination
with AMS analyses whenever possible.
The radiocarbon contexts and results are detailed in Table 2. In the case of six
structures, unambiguous stratigraphic associations could be made between stone
foundations and dated materials; in all instances, the age ranges indicate post-
1640 a.d. construction dates. Three of these (Structures 16, 13, 68) are located
on ﬂat land on or near the coast, while another three (Structures 24, 29, 46) are
found in more interior areas. In three cases (Structures 8, 242, 245), excavations
could not be placed ﬂush against the foundation stones. However, units in close
proximity to the raised foundations uncovered ﬁre features and cultural deposits
that appeared to be contemporary with structure use on stratigraphic grounds; in
all three cases samples yielded post-1640 determinations. At Structures 16 and 68,
the late dates associated with the architecture are corroborated by additional sam-
ples from underlying strata with late prehistoric age estimates.
Table 1. Protocol for radiocarbon dating of stone architecture
1. Excavation units placed ﬂush against foundation stones, so as to unambiguously source
radiocarbon samples to layers stratigraphically associated with structures or, to layers that are
stratigraphically below structures.
2. Both associated and underlying stratigraphic contexts sampled whenever possible, to more
accurately determine timing of construction.
3. In situ burn features sampled whenever possible, to preclude possibility of dating intrusive
materials (see also Kahn 2006).
4. Radiocarbon samples taxonomically identiﬁed so as to exclude long-lived species.
5. Short-lived plant species selected to improve dating precision and accuracy, such as coconut
(Cocos nucifera) and candlenut (Aleurites moluccana) endocarp, Pandanus keys, twigs, or grass stems
in the case of charcoal, or suspension feeders in the case of shellﬁsh (Petchey 2009; see also http://
www.radiocarbondating.com/imagesOMR/homepageframe.html)
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Fig. 10. Excavation at front of Structure 254; photo pole is resting on support stones associated with
the platform’s boulder fac¸ade.
Fig. 11. Proﬁle of excavation unit at Structure 16 showing location of radiocarbon samples.
Fig. 12. Radiocarbon samples directly associated with surface architecture.
Fig. 13. Radiocarbon samples from strata below surface architecture.
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Elsewhere dates on materials from below foundations provide maximal age
estimates. In the northern half of the valley, at inland Structure 32, material from
below the foundation dates to post-1520 a.d. (1s range, WK-16734). At Struc-
ture 11, a burn layer below the structure (Layer II in Fig. 14) dates to a.d. 1520–
1660 (1s range, OZK-035). At nearby Structure 33, pre-structural burning dated
to post-1690 a.d. (1s range, WK-16733).
The dated series also provides evidence for use of the southern half of the val-
ley and inland localities coincident with the earliest Teavau’ua occupation. Struc-
ture 232 (a pavement) is one of several structures sitting atop a relatively ﬂat ridge
crest, a cluster that also includes a high stepped platform (Structure 58) and a low
stepped platform (Structure 229) (Fig. 15). An excavation unit (SP1) at the edge
of the pavement (Structure 232) revealed an oven feature below and extending
underneath this structure. Two radiocarbon samples from this oven produced a
combined 1s age range of a.d. 1260–1445 (OZI-980 and WK-16735). An exca-
vation unit was also placed at the rear of the high stepped platform (Structure 58),
within a poorly built enclosure interpreted as a recently constructed animal pen.
This unit produced no charcoal and few cultural remains. Excavations next to the
low stepped platform (Structure 229) produced historic materials and very little
cultural deposit. Overall, the evidence points to three periods of cultural activity
at this locality, with the surface architecture post-dating initial use, and some con-
struction (i.e., Structure 229) likely to be post-Contact in age.
Excavation at another interior area also produced an early age estimate. A unit
placed ﬂush against the foundation stones of Structure 254 (Fig. 10) revealed dis-
persed charcoal in a layer beneath that associated with the foundation stones of
this large platform. Dating to a.d. 1210–1380 (1s range, OZK-037), this activity
is again contemporary with the earliest occupation at Teavau’ua.
Fig. 14. Proﬁle of excavation unit at Structure 11 showing location of radiocarbon samples.
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More generally, the relatively late architectural dates are supported by strati-
graphic evidence. Often there was little associated cultural deposit (e.g., Struc-
tures 29, 32, 33, 46, 240), consistent with the idea that these structures were not
used over long periods of time. In several cases where earlier activities were iden-
tiﬁed, there is no evidence for associated stone structures (e.g., Structures 8, 11,
13, 16, 24, 68, 232). Structure 68 provides a particularly clear example with prob-
able domestic features (hearths, ovens, and a postmold) in the absence of stone
architecture underneath a surface pavement. Similarly, excavation to a depth of
120 m at a partially buried stepped terrace (Structure 16) exposed two small
hearths and a postmold, but no earlier stone architecture (Fig. 11).
In addition to the foregoing, test units were opened at another nine structures.
Samples from these units, however, have not been dated because of the absence
of suitable materials, a lack of securely provenienced materials, or there was no
clearly associated cultural deposit (e.g., the buildup of sediments against the struc-
ture face could not be unambiguously identiﬁed as cultural in origin). These
excavations also suggest that raised structures were not occupied for extended
periods of time, as there is little accumulated cultural debris and a lack of organic
enriched sediments.
Overall, the similar age estimates on domestic foundations found in di¤erent
parts of the valley suggest that the pattern of post-1640 a.d. ages is not an artifact
of site location. Similarly, late dates on a range of structure morphologies, includ-
ing pavements, simple platforms, and stepped structures, of both large and small
sizes, indicate that all forms of foundations were in use in the post-1640 a.d. pe-
riod and indeed at Anaho all dated examples of architecture date to the post-1640
period. Importantly, the dates provided here represent maximal age estimates as:
1) they date ﬁrst use of the structures (or in some cases pre-structural activity);
and 2) in some cases the radiocarbon samples could have involved long-lived spe-
cies, although e¤orts were made to exclude these. Further, although an evolution
of house foundation forms is possible, as suggested by undated but superimposed
structures in Hanatekua Valley (Bellwood 1972), the Anaho ﬁndings point to a
fairly rapid development of domestic architecture (e.g., over two to three centu-
ries), at least in this valley.
discussion and conclusions
Key Findings of the Anaho Analysis
The most signiﬁcant ﬁnding of the Anaho analysis is the demonstration that elab-
orated domestic architecture is a relatively late phenomenon. The 21 radiocarbon
determinations, from both inland and coastal contexts, date 13 structures of varied
size and form to the mid-seventeenth century a.d. or later. This ﬁnding is bol-
stered by evidence from the Teavau’ua coastal ﬂat, where another eleven ra-
diocarbon determinations date two prehistoric occupations without stone archi-
tecture to the pre-1600 period. This contrasts with Suggs’ (1961) model of a
lengthy evolution and the appearance of raised forms (his ‘‘terraced foundations’’)
around the fourteenth to ﬁfteenth centuries a.d.
A second ﬁnding is that Suggs’ (1961) foundation typology (Fig. 3, upper il-
lustration) apparently conﬂates chronological, functional, and topographical vari-
ability, calling into question its usefulness as a means of relative dating. Suggs
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argued for a progressive evolution of forms, from simple pavements, to divided
pavement/terraces, to stepped platforms, the latter reaching considerable size in
late prehistory. The Anaho evidence, however, indicates that topography and
function also need to be considered in assessing the origins of morphological vari-
ability. Terraces, for example, are not chronologically distinctive at Anaho, and
their occurrence appears to be tied to local topographic conditions, a relationship
also noted on Hiva ’Oa (Bellwood 1972), ’Ua Huka (Kellum 1968), and else-
where (Linton 1925 : 5). Simple pavements also are not necessarily chronologically
restricted. Although they have been recorded in early contexts like those of Hane,
’Ua Huka, Hanamiai, and Tahuata, they also appear in late prehistoric settings
such as the Hanapete’o Rockshelter on Hiva ’Oa (Skjolsvold 1972). At Anaho,
pavements were commonly found alongside larger raised structures and appar-
ently were associated with varied activities, such as food preparation, and possibly
tattooing in the case of Structure 68 where a sizable cache of burnt Aleurites nut-
shells (a common tattoo pigment) was recovered.
There are however, other foundation characteristics which do appear to have
temporal signiﬁcance. Bellwood (1972 : 33–35) on Hiva ’Oa, for example, found
that stepped foundations sometimes overlay, or appeared to have destroyed, sim-
ple terraces and platforms, suggesting a greater antiquity for the latter. Unfortu-
nately, none of his examples are dated and sequences of this kind have not been
identiﬁed in other valleys.
Other changes may date to the post-Contact period. In Anaho, there are sev-
eral structures with historic associations (European artefacts, exotic trees, use of
local cement in concreting walls, and/or known former occupants). In this sub-
set, the basic stepped foundation form is retained but there are subtle di¤erences
in construction and raw materials. These structures are often of low height (typi-
cally one or two courses high), have fac¸ades comprised of small boulders of uni-
form size, and feature front verandas with ﬂag-stone-style paving (e.g., Structure
229 in Fig. 15). Further, the fac¸ade stones on this subset of foundations are often
oriented with their long axes running perpendicular to the foundation face (e.g.,
Fig. 16). These structures would have been considerably less costly to build rela-
tive to other Anaho examples that lack historic associations (compare Fig. 8 with
Fig. 16), as the stones are much smaller and could easily be moved by individuals.
Moreover, as a corollary of reduced height and smaller building materials, they
required less engineering skill to construct. Notably, reductions in architectural
investments also were observed by Kellum (1968) in Hane Valley, where a pre-
dominance of stone terraces gave way to stone-lined earthen terraces in the his-
toric period. Suggs (1961 : 190) too notes that some post-Contact structures were
more ‘‘cheaply’’ constructed, using ‘‘small, poorly selected stones and more easily
obtained solid dirt ﬁll.’’
Finally, it is worth noting that despite their overall brief histories, many struc-
tures at Anaho attest to considerable transformation over their life spans. At Struc-
ture 13, adjacent to the Teavau’ua Stream, a sequence of ‘‘home renovations’’ was
made visible by recurrent episodes of ﬂooding and sedimentation. Elsewhere
house foundations have been incorporated into more recent enclosures (e.g., the
rough pen attached to the back side of Structure 58 in Fig. 15) and traditional
stepped platform risers have been transformed into European-style steps, presum-
ably leading to wood-frame buildings. These modiﬁcations highlight the dynamic
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nature of Anaho’s architectural sites, despite their relatively short use-lives, and
draw attention to important site formation issues that might a¤ect interpretations
of site use, occupation duration, and contemporaneity.
Archipelago-Wide Variability
How representative is the Anaho record of domestic architecture vis-a`-vis the
archipelago as a whole? A case is made above that the Anaho Valley house foun-
dations are intermediate in size, relative to those from other valleys as known
through archaeological study (i.e., Addison 2006; Bellwood 1972; Kellum 1968;
Ottino 1986) and early ethnohistoric accounts (Bellwood 1972; Ferdon 1993),
and by extension not atypical or un-representative, at least in form. With respect
to the antiquity of raised foundations, unfortunately no comparable dataset exists.
However, isolated records are available from several other localities, including
examples on Tahuata and ’Ua Huka, and other Nuku Hiva localities.
The earliest example of a possibly terraced foundation comes from Hanamiai,
Tahuata Island where Rolett (1998 : 79–81, 245) excavated part of a 20-cm-high,
stone-faced pavement, built against a gentle slope. Dated to a.d. 1287–1436 (2s
age range), this could conceivably be a forerunner of later fully raised foundations
but the evidence is at best suggestive given the limited area excavated. More de-
ﬁnitive evidence comes from Spanish accounts dating to their a.d. 1595 visit and
observations of raised house foundations on Fatu Hiva (in Kellum 1968).
In Hatiheu Valley on Nuku Hiva, Millerstro¨m (2001 : 288; see also Millerstro¨m
and Coil 2008 : 334, Fig. 6, Table 2) obtained a date of post-1670 a.d. on a ﬁre
Fig. 16. Example of historic house foundation, Structure 61.
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pit underlying a stone-faced residential terrace. A second unit placed in the gen-
eral vicinity of a residential complex, but not adjacent to a residential structure,
returned a date of post-1480 a.d. (Millerstro¨m and Coil 2008: Fig. 7, Table 2).
In Taipivai Valley (NT-8), also on Nuku Hiva, three of the seven undated do-
mestic structures excavated by Suggs (1961) produced European goods. The ﬁll
of Structure B contained an iron axe head, and burials in Structures E and F were
associated with a carving knife and a metal ornament respectively, leading Suggs
to conclude that the complex as a whole was abandoned shortly after western
contact. It is noteworthy that the signiﬁcant areal excavations at Ha’atuatua Beach
(Rolett and Conte 1995; Suggs 1961), where the main occupation is now dated
to the late thirteenth to mid-ﬁfteenth century a.d., failed to identify any raised
house stone foundations (although undated examples are found in the valley inte-
rior). On ’Ua Huka Island, a large residential structure in Manihina Valley was
indirectly dated to post-1675 a.d. by a radiocarbon sample (Beta-116143) from a
stratigraphically inferior layer (Conte and Poupinet 2002 : 49) and Kellum (1968)
opined that the inland Hane structures dated to the post-1600 period given the
abundance of late style adzes. Overall, these isolated archaeological records are
consistent with the more detailed Anaho analysis. As such, the currently available
evidence provides little support for Suggs’ fourteenth to ﬁfteenth century age
estimates for the appearance of raised house foundations on Nuku Hiva. None-
theless, there are almost no dated examples from the southern Marquesas and
only a few cases from the largest Marquesan valleys, areas which potentially could
have di¤erent chronologies.
Possible Causes of Architectural Change
The chronological framework developed here allows consideration of how vari-
ability in domestic architecture might articulate with other social and natural pro-
cesses. In particular, changes in domestic architecture might be expected to reﬂect
the onset of processes that ultimately led to the distinctive Marquesan sociopoliti-
cal structure, including the dissolution of traditional chieﬂy powers, the rise of an
independent priesthood, and the empowered warrior class found at western con-
tact (Allen 2010; Kirch 1991; Suggs 1961; Thomas 1990). Intriguingly, however,
historic accounts give the distinct impression that most, if not all, Marquesan
families occupied raised stone foundations of some kind (e.g., Handy 1923; Stew-
art 1833). Similarly, the archaeological records of Anaho, Hane (Kellum 1968),
Hanetakua (Bellwood 1972), and elsewhere (e.g., Conte and Poupinet 2002;
Ottino 1986), point to widespread use of raised foundations, but at the same
time, only a small number of very large and elaborated ones. These ﬁndings inti-
mate that the appearance of raised foundations per se may not be directly linked
to sociopolitical causes, as use of raised foundations apparently cut across social
classes. At the same time, variability in foundation size, height, and ornamenta-
tion potentially signals sociopolitical changes of the kinds outlined above. Both
the general appearance of raised house foundations, and marked elaboration of a
smaller subset, warrant explanation and the two processes may not necessarily
have been directly linked.
In considering sociopolitical transformations and the emergence of the distinc-
tive Marquesan chiefdom, variability in the quality or availability of resources has
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been a central and recurring theme. Suggs (1961) pointed to population pressure
on limited terrestrial resources, Thomas (1990) highlighted potential ecological
crises (particularly extended droughts), and Kirch (1991) considered the interplay
of demographic, environmental, and social processes. New evidence for climate
variability in the central Paciﬁc over the last millennium may be relevant in this
regard. Of particular interest are recent fossil coral studies, especially those from
Palmyra in the Line Islands (Cobb et al. 2003). Cobb and associates identify the
‘‘Medieval Warm Period’’ (c. a.d. 900–1250) as cool and dry, and the ‘‘Little Ice
Age’’ (c. a.d. 1550–1850) as warm and wet in the eastern equatorial Paciﬁc, a
model which is increasingly supported by studies elsewhere (see review in Allen
2006; also Conroy et al. 2009; Graham et al. 2007). The Palmyra corals indicate
several high magnitude El Nin˜o events in the seventeenth century, with some
rivaling the ‘‘Giant El Nin˜o’’ of 1997–1998 (see also Gergis and Fowler 2009).
Although the Paciﬁc is regionally variable with respect to climate, both the Mar-
quesas and the Line Islands lie within the same modern climatic subzone (Salinger
et al. 1995), suggesting that the latter might be an appropriate model for the for-
mer. Assuming this is the case, the newly available paleoclimate records point to
the second half of the sixteenth century through the nineteenth century as a
period of enhanced temperatures, increased precipitation, and possibly greater
storminess (see also Bridgman 1983) in the central eastern Paciﬁc.
Our ongoing Nuku Hiva research provides some broadly corroborative local
evidence for the onset of periodically wetter conditions in the seventeenth cen-
tury. Generalized burning, probably forest clearance as a prelude to gardening, is
indicated in the Anaho catchment from around the mid-fourteenth century, be-
coming more widespread over time. Impact on low-lying areas, however, is not
registered until the seventeenth century, when the deposition of terrigenous sedi-
ments increases markedly in the vicinity of Teavau’ua Stream. Several structures
in this area are today partially buried. Excavations in one (Structure 13) indicate
repeated ﬂooding in the post-1640 period, while those at another (Structure 16)
point to signiﬁcant aggradation (Fig. 11, Table 2). Even more dramatic evidence
for increasingly wet conditions comes from Hakaea Valley where a series of mas-
sive ﬂood events truncated the coastal dune and left a thick deposit of terrestrial
sediments.
In a recent assessment of local and regional climate records, Allen (2010) argues
that Marquesans faced alternating periods of extreme wet and dry and it was this
variability, along with multiple scales of uncertainty, rather than droughts per se,
that most strongly a¤ected Marquesan life and ultimately fostered sociopolitical
change. Articulations between climate variability and architectural developments
were potentially multi-faceted. At the scale of individual households, raised foun-
dations may have been an attempt to deal with changing background climate,
speciﬁcally the onset of generally wetter conditions, or perhaps in response to
one or more particularly large El Nin˜o events. Indeed, the apparently rapid and
widespread development of raised foundations in Anaho is consistent with expec-
tations for the uptake and persistence of traits that o¤er functional advantages
(Dunnell 1978), in this case improved comfort and possibly health. Further sup-
port for this somewhat mundane interpretation is found in the ethnohistoric liter-
ature. Crook (2007 : 79; also Forster 1777 : 335) speciﬁcally identiﬁed raised house
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foundations as a way to avoid ﬂoods during heavy rains. He also noted prohi-
bitions against wet clothing inside the house, while Langsdor¤ (1968 : 136)
reported that both washing and water spillage was forbidden indoors. The leading
verandas, Langsdor¤ (1968 : 127) suggested, were designed to keep the house
dry, although they also clearly served as spaces for social and domestic activities.
Linton (1923 : 272) notes that platforms built on hillsides were made high enough
to protect the houses from ﬂooding and trenches were dug along the upslope
edge to carry o¤ water. Importantly, he also observed that pavements, as opposed
to raised foundations, were more common in dry regions, as seems to have been
the case in the leeward valleys of Hane (Kellum 1968) and Manihina (Conte and
Poupinet 2002).
The Anaho record o¤ers further insights into the impact of periods of heavy
rainfall on domestic life. A number of stone foundations are found on ﬂat ground
paralleling the lower reaches of Teavau’ua Stream, as well as on the nearby south-
ern slope. It seems likely that this stream-side community grew out of the Tea-
vau’ua coastal occupation around the sixteenth to seventeenth centuries, a time
when occupation on the immediate coastal ﬂat nearly ceases. Sites along the
stream include pavements, low stone structures, and raised foundations, variabil-
ity that could be chronological. Notably, several structures adjacent to the stream
are partially buried by alluvial sediments. Excavations at three point to repeated
inundation, a situation which may have eventually encouraged people to move
farther upslope. One of these, Structure 13, appears to have had a second course
laid on its surface at some point during its use-life, possibly in response to periodic
ﬂooding.
Raised house foundations incorporate a secondary feature that also may relate
to increased rainfall. With the appearance of elevated house structures, we see
the development of stone-lined pits on the front paved verandas (e.g., Fig. 7).
Varied functions have been assigned to these features. Late nineteenth- and early
twentieth-century informants indicated they were used for fermenting breadfruit
paste (ma) and for disposal of sacred items (Linton 1925 : 102; Suggs 1961 : 49;
Tautain in Linton 1925). Von den Steinen (2005 : 37, Fig. 29) shows them being
used for processing of breadfruit pulp in an 1884 photograph (see also Ottino
2006). Suggs excavated two in Taipivai Valley and found evidence of their use in
cooking (1961 : 49, 51) and for inhumations (1961 : 51; see also Linton 1923 : 14),
the latter probably a secondary function. Based on their proximity to taro ter-
races, Kellum (1968 : 71) suggested they were used for root crop storage. Regard-
less of their speciﬁc function(s), pits in raised foundations provided a way to store
resources and valuables close to home, keep them relatively dry, and prevent their
disturbance or theft by pigs, rats, and people. They undoubtedly reﬂect some
combination of changing environmental (e.g., increased precipitation) and/or so-
cial (e.g., increased competition) conditions.
Other explanations for the appearance of raised foundations also bear consider-
ation. Although not the case at Anaho, many Marquesan valleys are long and
steep-sided. As ﬂat low-lying areas were ﬁlled, communities may have by neces-
sity moved up onto valley slopes; terracing would have facilitated use of these
areas (see Linton 1923 : 272). However, these engineering considerations alone do
not require the use of either stone or raised foundations, and varied forms of
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earthen hillside terraces are found elsewhere in the region (e.g., New Zealand,
Society Islands, and southern Cook Islands). Further, this technological hypothe-
sis does not explain the abundance of raised stone foundations in level areas.
Another possibility is that raised domestic foundations were introduced from
outside the archipelago. Sweet potato and white-ﬂower bottle gourd are both
pre-European crops that ultimately derive from South America (Green 2000a;
Yen 1974). Ferdon (1993 : 131–138) considers several other American species
present in the Marquesas before 1800 that might have some antiquity in the ar-
chipelago. More apropos, Green (2000b : 73) raises the possibility of extra-regional
inﬂuences on Polynesian architecture, particularly Rapa Nui ahu monuments after
a.d. 1100. In the Marquesan case, raised foundations may have been used ﬁrst in
community assembly places (tohua), structures that presumably have some antiq-
uity given their apparent historical connections with West Polynesian malae;
unfortunately, none of these have been systematically dated. It is also possible
that Marquesan raised domestic structures, and the widespread use of megaliths,
are an indigenous development, essentially elaboration of the simple boulder
pavements now known from several early domestic contexts.
As additional examples of dated domesticate architecture become available, dif-
ferentiating between these alternative hypotheses should be possible, as each has
entailments for geographic patterning and rate of spread, as well as associations
with other cultural and natural processes (Table 3). If the appearance of raised
foundations is functional, and related to increased precipitation, then uptake
should be rapid, appear ﬁrst in wetter windward localities, and correlate with ei-
ther the onset of generally wetter conditions (e.g., the so-called ‘‘Little Ice Age’’),
or high-amplitude, recurrent, or prolonged El Nin˜o events. If raised foundations
are largely a technological innovation, aimed at taking advantage of steeply slop-
ing ground, then they should appear ﬁrst in elevated contexts and post-date in-
tensive use of more level areas found on coasts and alongside water-courses.
Moreover, we would anticipate a secondary spread from slopes to adjacent level
zones, where many raised house foundations are found today. Alternatively, if
Table 3. Potential explanations for changes in Marquesan domestic
architecture and expected correlates
expectations
hypothesis
rate of
spread geographic patterning associated processes
Adaptation to
increased
precipitation
Rapid Windward valleys ﬁrst Correlates with onset of LIA or
follows high magnitude,
prolonged, and/or multiple El
Nin˜o events
Adaptation to
steep terrain
Rapid In valleys where ﬂat land is
limited ﬁrst
Post-dates intensive use of level
areas and correlates with
marked population growth
External contact Gradual From point of entry, along
extant pathways of interaction
Correlates with other evidence
for external contact
Local innovation Gradual From point of innovation, along
extant pathways of interaction
No particular associations
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raised house foundations are stylistic, and the result of external contact or local
innovation, then a slower, more gradual spread is expected, with cultural trans-
mission initially taking place between valleys that are already in regular contact,
either because of tribal a‰liations or exchange relationships.
The foregoing discussion relates to the appearance of raised domestic architec-
ture generally. Elaboration of a smaller subset of domestic structures may reﬂect
fundamental changes in Marquesan sociopolitical organization, transformations
that could stem from environmental deterioration, as previously suggested by
Thomas (1990), Kirch (1991), and more recently Allen (2010). The seventeenth
century in particular appears to have been one of marked climatic variability,
with the potential to destabilize or even destroy critical subsistence resources in
both terrestrial and marine localities. Increased storminess is likely to have ex-
acerbated erosion and run-o¤, potentially damaging both irrigated and dryland
gardens. Declines in o¤shore ﬁshing, documented throughout the archipelago
(e.g., Rolett 1998; Sinoto 1966; Suggs 1961), may have been related to increas-
ingly stormy conditions. The e¤ectiveness of food storage devices developed dur-
ing cooler, drier times may have been reduced as soils were frequently saturated.
Coral reefs would have experienced not only elevated temperatures but also
increased terrestrial sedimentation and possibly bleaching (Aswani and Allen
2008). Investigation into these potentialities is still at a preliminary stage, but
clearly there should be distinct signals of decline in resources and health if the cli-
mate model outlined above is valid.
In this context, priests, warriors, and other secondary elites were provided with
new opportunities for political gain and recruitment of followers, as hereditary
chiefs failed in their traditional roles. There are numerous examples of disposed
chiefs, population relocations, and even emigration as the result of declining for-
tunes (Suggs 1961; Thomas 1990). Drought and famine also may have been im-
portant in the rise of land ownership independent of rank and status (Allen
2010), as they led to both individual land parcels and sometimes entire valleys be-
ing abandoned (e.g., Robarts 1974 : 274). Speciﬁc features of sociopolitical change
vis-a`-vis climatic variability are explored in more detail elsewhere (Allen 2010),
but important to the present discussion are the opportunities provided by raised
stone foundations for displays of status, wealth, and power, as individuals sought
to advertise their positions and gain followers. A subset of the Anaho structures il-
lustrate this point, with variability in foundation size, height, fac¸ade stones (some
up to 2 m across), and inclusion of non-local stones that required varying degrees
of long-distance transport.
As discussed above, the Anaho evidence also suggests changes in domestic ar-
chitecture in the post-Contact period, most notably a reduction in architectural
investments. Such changes are not surprising in light of extreme post-Contact de-
population, the result of Old World diseases and a series of nineteenth-century
famines. Accelerating after 1840 (Thomas 1990 : 4; 1996) and nearing 90 percent
(Rallu 1990), population decline not only led to near-collapse of the traditional
sociopolitical order, but also greatly diminished the available manpower for house
construction. Interestingly, however, the two largest structures at Anaho have
post-Contact associations. These are associated with known contact period elites,
Chief Ko’oamua of Hatiheu and local Chiefess Kaniho. Similarly, the most im-
pressive ‘‘megalithic paepae’’ observed by Suggs (1961 : 161) on Nuku Hiva Island
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was built in 1870 in Hatiheu, also by Chief Ko’oamua (see also Rolett 1998 : 248–
249; Suggs 1961 : 37, 190). This variability in architectural investments within a
single valley, where ‘‘cheaper’’ presumably commoner structures occur alongside
very large elaborated elite ones, could reﬂect a variety of conditions, including
growing economic inequalities, new functions for elite residences (e.g., use as are-
nas for intensiﬁed engagement with westerners), or elaboration of chieﬂy resi-
dences as focal points for group identity in the face of nineteenth-century social
upheaval—possibilities that have yet to be explored.
conclusions
This analysis provides the ﬁrst absolute chronology of Marquesan house founda-
tions, along with an alternative classiﬁcation for formal description, and a proto-
col for dating of these relatively simple architectural features. Some of the dif-
ﬁculties of dating dry stone masonry architecture, especially unambiguously
associating radiocarbon samples with feature construction, have been considered.
The protocol outlined here makes explicit the ideals that guided this analysis and
hopefully will aid development of a robust archipelago-wide chronology. The
availability of samples both from strata associated with structure use, and from
underlying strata, has been particularly useful in establishing structure age.
The Anaho research was undertaken with the expectation that domestic archi-
tecture in the valley would have a lengthy history (following Suggs 1961). The
radiocarbon results, however, demonstrate this is not the case. Raised house foun-
dations (including both terraces and platforms) are apparently a late prehistoric
development at Anaho, and on more limited evidence, elsewhere in the archipel-
ago. Other architectural forms such as pavements have a very long history, being
found in both early and late contexts, and serving multiple functions.
Given the foregoing, progressive evolutionary ideas about the inherent neces-
sity of increasing architectural complexity are problematic. Attention has been
given here to the role of natural and social factors such as climate variability, elite
competition, technological adaptations to steep topography, and the impact of
European contact. The correlation between the appearance of raised house foun-
dations after a.d. 1640 and changes in regional background climate, speciﬁcally
the onset of warmer and wetter conditions, along with records of high magnitude
El Nin˜os in the seventeenth century a.d. (Cobb et al. 2003; Gerghis and Fowler
2009) is notable. Raised house foundations, and with them veranda storage pits,
may have been an initial response to wetter conditions in particular. Climatic
variability, to the extent that it adversely a¤ected subsistence resources, also may
have fueled sociopolitical competition and led to further elaboration of raised
house foundations as a way to express di¤erences in occupant status and wealth.
After the mid-1800s, some households in Anaho reduced their architectural
investments, possibly the result of population collapse due to western diseases. At
the same time, some prominent elite constructed exceptionally large foundations,
the most massive of the entire sequence.
Although further evidence is needed from other valleys to fully evaluate these
ideas, the Anaho case provides a much needed radiocarbon chronology for Mar-
quesan domestic architecture and a series of testable hypotheses about the under-
lying causes of architectural variation that hopefully will stimulate further study.
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abstract
Marquesan domestic architecture, including stone pavements, platforms, and ter-
races, potentially provides a useful case study into how varied social and natural pro-
cesses might inﬂuence structure morphology. However, despite the prominent role
that domestic architecture has played in the archipelago’s traditional cultural histori-
cal sequence, only a few isolated examples have been directly dated. This analysis
provides the ﬁrst absolute chronology of Marquesan house foundations, along with
an alternative classiﬁcation scheme of formal morphology, and a protocol for dating
these relatively simple architectural features. A suite of 33 radiometric and AMS
determinations from Anaho Valley, Nuku Hiva Island, place the appearance of
raised house foundations in the post-1640 a.d. period, considerably later than
expected on conventional archaeological wisdom. The newly established absolute
chronology allows linkages with other social and natural processes to be explored.
The appearance of raised domestic foundations correlates with regional evidence for
the onset of wetter conditions, while further elaboration (e.g., increases in size,
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height, fac¸ade stones, and use of exotic materials) of a smaller subset of structures is
suggested to be a secondary development related to changing sociopolitical condi-
tions. Western contact may have had further inﬂuences, with introduced diseases
limiting manpower for megalithic constructions, and other processes a¤ecting elite
residences. Keywords: domestic architecture, sociopolitical process, climate vari-
ability, Little Ice Age, radiocarbon chronology, megalithic architecture, post-Con-
tact depopulation, Marquesas Islands, East Polynesia.
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